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(54) QOS MANAGEMENT DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To have a Quality of 
Service(QoS) required of a path finely satisfied by 
registering a value of the QoS required of the path, 

comparing a current value of the QoS of the path ITFi rr^ ^-i-r 

obtained by monitoring with a register value of the QoS / f^,r^ \ j 

and deciding operation to be executed next. i,-' f 

SOLUTION: Each path is provided with a register QoS 
respectively and a QoS required of the path is registered 
as the register QoS. Each of operation decision 
functions 1-1-2, 1-2-2, 1-3-2 and 1-4-2 regularly 
compares current values of QoSs of each of paths 1-1, 
•|-2, 1-3 and 1-4 which is measured by each of QoS 
monitors 1-1-1, 1-2-1, 1-3-1 and 1-4-1 with values of 
the QoSs registered in each register QoS 1-1-3, 1-2-3, 
1-3-3 and 1-4-3, and decides what operation is to be 
executed next in accordance with the comparison. Since 
a QoS for each path is managed for every path, the QoS 
is finely managed. 
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1 1—341 008 



[fl^^l] ^*V^+tM?S^Q o S (Quality of Ser 
vice) JLitC o s (Class of Service. i^lTI£^^ffi# 

A^S^^Ftt^/^X (path) ;b<^a/^X-g-^4xS^-':/ 
|.r;_/7coQ o S ^"Sm-t^Q o S^^r-^v/ > hSS^C 

^-^-e^— -51 LTW^^h-^^Q o s coffin aK/^;^cD^ 

C <7) ^ ^ (z J: y bItSB* r^l iai±«ligl L ^ 2l'J^ * ti/c Q 
o SCDfil^HtrlBS^Q o S ^ LT^iiSttrL^^Q o S 

(Zfcl^r. QoSfiBER (Bit Error Rate) lC<tyS 

[i»*S4] tS^^ 1 mM<DQ o S > KSM 

{rfcl^T. QoS(iUAS (Unavailable Seconds ) IZ 

(CfclNT. QoSliCTD (Cell Transfer Delay ) iZ 

|Zfcl^T. QoSliCDV (Cell Delay Variation) I' 
Q o S^^-v/ > hSSo 

irjil^r. QoSliCL (Cell Loss ) iCcfcySi^t) 



o S ^ LTS^^^txri^SQ o S<DM^Mtz LXtjil^m 

;6^0-t<7);U— Q o S a>i£T^*;ffiiS LfcJt 

Q o S^^-VJ^ > h^miZlSl^X. 

g^Q o S. 

[ii*3ll 2] li^^l lIB^(?5QoSV:f^i>>>h 
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**Sa¥ 1 1-341008 



. o S * >5 t ^t" 5 d i: * i: -r ^ Q o 
jlg^jg 1 5 ] -t+t-f -5 Q o S A<S* tStl^^ 

o S $ga-r -5 Q o S > hSglcfcL^T. 

-e^i^^^tSB-y— t*xi=^^ $ ttS Q o s ©ffiicjc; C 

[0001] 

C56lB<DS-r*affi^^if3 ^^Wi*' sfirooos (ou 

ality of Service) XI*CoS (Class ofService , - 
[0002] 

1, 2, 3. 4-Q^-t'&/<7.lZlt-^iX^tlQoS^-^ 

BER (Bit Error Rate) $torSLTl^*roT% 
;?.1. 2. 3, 4|Z-£-*l.-€'HBER=e^'S'*<SAS?*l.-C 

S-/<;^.*<5i^-r'<#BERC0fil(*^-y > (^) ^ 
ffiu^-S-cfe-SJor-, ee^BERi: t-ci*=f-y hr?— 9 

S(DS0^B E R t LX§t^tStlXl'^^o 
[0 0 0 3] #/<7.(r^■^^€^^ia^^*'JBT«tgA<^lti^, 

CCt?l±^-<»/<5t.<DBER^-^'-C-=E:^5' UfcBE 
R<nmt^^-J h'7-':'SroSSiBERa)ili:$ttB£L. 

^ia¥6-2 7 6 2 5 4^^fST?ga5i*Hfc" iI{t$t)P 



h^l/X/K— KU-<-^J:y-t<4«>JHi*Jffl'^^Ta± 
SSIC, t-9— -^SOJ-y— tfXfpRStS-r-SQo S 

[0004] «ilL'5:3b<e)B^^T-l4, @1 3l=^-rJ:^l= 
ADSL (Asynchronous DigltalSubscriber Line ) ^ 
(7>DSL (Digital Subscriber Line ) tttff^fflt^T, 
«E3lEmfS-y— tf X « It l-ffiffl U T # fc^f- h —■ i7 $ X 
tf (end user) (D^»S€-a©-y— t*X<plitt 

[0 0 0 5] gll 3(-^f0iJT?l*> (a) liMiaeJel 

(iJiiiiScDeKl) 1^. (b) limiSeSIl^. (c) I*"? 

— s«eisi=> (d) i^-r^'S'-^^'.' K-y— ex(cg«L 

^QoS^s QoSI, QoS2, QoS3, QoS4 
XB.-tt. IbiSGjEfeOQ o S 1 l-t)3lSI-tiM 

os-efey, misGBiroQo s 1 i*#'>(DX7— (4fF^ 

[O0 0 61 "^f-ir—^&^OQoSait. S>^ms.(0 

^et$:h.'Slt*ll*'tCt>'S:l.V @13<DxDSL(i, AD 

T ^ -bXiS^ t? Ii=&-y— fx L 
rfcy, ^^**t-5Q o S(DfiII::t5C-C-€-0)/<X(DQ o 

[0007] 

C *^ t. / <X ^ <5 Q o S ^ ^ iftSffl < iSS * -a- i) 
C t ^ i: 5 Fn^S A^fe o fc. 
[O O O 8] :^%BMltt^f}^^mM^'S:^^-titzltlzt^ 
^ttfctro-C-fey> ctte./<xiz^**:h,SQoS^# 

[O O O 9] 

KSai*. €-/^xSI-^-<D/<XI=m*$4i-5Q 
o S<DfilA<®^**t«>^^QoSi:, ^S/'?X<DQoS 
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OTHiT^SiS-r -Stiff NajBiSISg^Si Its C 1 1- J: oT. 
gat * -5 Q o S * # < JSS $ -B: * - # S 

[0 0 10] -r'St)*.*BW«>Q o s7^«+jt > hsa 

Snm^^W^^^OS^Q o S(zSg*tl.rL^■5Q o S 

So 

[0 0 1 1] ^tzta^wiif^nmrnmit. friBoos^- 

fcQ oSOim^misiSmQ oSt LrSii$*^■CL^SQ 
oSa)ffl<!:lt«£-r-5ik«tSs COitSSI= J:^^^^^ 

[0 0 1 2] ^fcQoSli, BER (Bit Error Rate) 

■So 

[0 0 1 3] ^fcQ o SliU A S (Unavai lable Second 
s ) |Cj:y^^S^t. f?rffi^^QoS(i^^UASX'fc 

[0 0 1 4] ^fcQ o SliC T D (Cell Transfer Del a 
[0 0 1 5] ^fcQ o Site D V (Cel I Delay Variati 

on) ir^yg^f>tt. mFiaS^QoSligitCDvr'fc 

[0 0 1 6] SfcQoSliCL (Cell Loss ) iZ^^)^ 
i^^i^H. mllSSii^QoSli^^CLT'fcy. ItrlEQoS 

[0 0 17] *f-Bt!l5af^«tg(i. mllEQoS^-^-C' 
^--Si LfcQo SCDfiS3!)<l?rIS^^Qo LTS^*tt 
[0 0 1 8] *fcStrisiliff«Stgi*. mJlBQos^-^-e 



[0 0 1 9] '^tzmm^ib^if>^Mzm^yn^=yM. 
t-±-ell^T;^)^3i^ ^= * c ^ $!^is ^ -r So 

[0 0 2 0] *fc^*v^^^S^^:*Q o sA^S^^tt^/^ 
co-th— hfxgic^SJL. 1 oco-ti— exgfiii oco/<7. 

[0 02 1] ^tzmmwii^nmmmit. ^eth-fT^p 

^<0^®Q o Slc^^*;h.-CL^5Q o SfiiJ: y iSTLtc 

[0 0 2 2] ^tzm^mwpm^mit. ^stn-exn 

mm-th - ^ * i^ai:-r So 
[0 0 2 3] ^tzmmmrf^mmmit. 

^^^tvTt^SQ o SfiI<i:y«TLrt^S/^;^<7)!a*^ 
Q o S<D^ffim)b<^Slf— t^XSfCDSiiQ o S \zmm^ 
;Kri>SQo SfiIJ:y«TLri^S/^;^<D»cl:y ^<?fe 

T ?^cf I > t K -r s c ^ IS ^ -r s o 

[0 0 2 4] lEir-tti-^+t^^fSQo s;b<S^$ixS^ 

So 

[O O 2 5] 

^#p,L-ciftB^-rSo Hi i**^8^co-^Js?f^®^^-r 

^^P'V^Hl'^feSo !s!i l^fcl^r. 1-1. 1-2, 1 

-3, 1 -4l*^tL^*t/^X$^L. 
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4QoS(*-€-4x^^tl.E(=Qo S 1 . QoS2, QoS 

A^S^Q o S i: L'CS^*^''*« 

[0026] fSt)*.. QoS1.(*/^X1 -1lc|SI+e> 
tlSSSQ o S 1 - 1 - 3 izSm^^. Q o S 2 
1 -2l=^(+t.*l.-5S^Qo S 1 -2-3(=aS^ix. 
Q o S 3 itf^y^ 1 - 3 l=Slte,*t5SSQ o S 1 - 3 - 
3(-S^**t. Qo S 4l*/^X1 -4lc|Sl+t.4xSS^ 
QoSI -4-3(-S^*^^o -1 <0Qo SO 

S4fit^=E-'5»-r-5fc«<5Q o S^e^^t 1-1-1 A^lSIt 
t)tt, /^X1 -20)0 o SCOSfiffl^^— ^'t'-5fc*iQ 
oS^e-^i 1 -2-1 A<SltC.tl.. /<X1-3(DQoS 
<D^«fii$=E-^i'-r-5fc«'>Qo S^-'S' 1 -3-1 
lt&*t, /^X 1 - 4<©Q o sa)^?Efit$^— 
Qo S^ — ^ 1-4—1 A<iSltP.tl.5, 

[0 0 2 7] lllf^2|ai»T«l«gl -1 -2liQoS=E-5' 1 

-1-1 a)»]SLfc/^^i -1 OTQosro^^filtSS 
Qo s 1 -1 -3(::SS*4i'"C:t^-5Qo sroffli:^^^ 

*N*34^-r-5, aif^*<JW««g1 -2-2l4QoS=E--S« 
1 -2-1 (oai^ufc/^^i -2a5QoSa>^?E{tiS 
MtQ o s 1 - 2 - 3 i-S^*4xrL>5Q o sroffii: 

[0028] lilf^flJBT«{ffi1 -3-2l*QoS 

^-^ 1 -3-1 (Oa^SLfc/^XI -3a5QoS<DS?E 
filtSiiQoS 1 -3-3l=Sfii**tTt^-5Qo SflJffl 
t^^^ikSL, •eO)Jt^l=t*-='C« ?telri:(0<*:5'5:l!l 
^^^5*^^^SU idf^WBrSl^l -4-2liQoS 
rg-^ T _4_ 1 ©jB'JSLfc/^X 1 —4 0)0 o SCD^ffi 
ffiirS^QoS 1 -4-3l-S^SF*vTt^?.Oo soft 
t^^BtitSL. ^<7)Jt^(=fie^-C. JSlri:a)J:a'SiS 

X<OQo SA*®^*^*^)-^ ^tf)fiA>< Oo S^tS 

[0 0 2 9] gl2l*, g!1 ^MI=mi*<tLfcSli6}KSi^ 

^a-y^glT-doo-C. @2TM*QoS1. OoS 
2, QoS3. QoS4A<^t(::BER (Bit Error Rat 
e) -ea^tt. /^XlCj:or5^*tl*BERfl)i!Sfit*< 
M^C^o gll <D/<:^1 -1^ ■'-2^ 1-3, 1-4^ 
/<X2-1. 2-2, 2-3, 2-4-CM#8iX., Hi 
<7)Qo S^— 1 -1 -1 - 1-2-1, 1-3-1, 
l_4_1$BER^-4'2-1-1, 2-2-1, 2 
_3_i, 2-4-1 -Cfi^Si^. la 1 0)S!lf^«»i««g 
T_1_2, 1-2-2, 1-3-2, 1-4-2$i!l 

^mm^m2-^ -2. 2-2-2, 2-3-2, 2- 
4 — 2 -eS^Si^, 13 ■> o)§^Q 0S1 — 1— 3. 1 — 

2-3, n-3-3, 1 -4-3$SiiBER2-1 - 
3^ 2-2-3, 2-3-3, 2 - 4 - 3 T?S#^K.tv 



l£@2(;)SSl::i&:^. 

[00 30] E13l±, El 2 fl)l!if^*iJSi«Sflg (2-1 - 

2, 2-2-2, 2-3-2, 2-4-2) (DPqgp^lS 

2, 2-2-2, 2-3-2, 2 - 4 - 2 l*Sl^t-i^— 
(DrtgP18fi£^toTt^-i)fl)-:?, lil2a)ilif^¥iJBT^*g2- 

1 _2$fiai|- i: y, E13T?tt^-l-3-3T?*-ro 
[003 1] |i3(D^?-^3-1 , 3-2, 3-3 1*, ^■ 
^L^'HH 2 © 2 - 1 , 2-1-1, 2-1-3i:f^— §8 
»*^-r. E R t LTliO o S 1 0)ffl= 1 0-7A< 

SmtHXi^^o l!lffflJir«tg3-3l*, ^i-f^S-S 
-1, Jl:SSl3-3-2, iSff^Stg3-3-3A^&1iJS 
•5i-1'?3-3-1 li, BER=E-'S» 3-2-e^ 
LfcBERfii*A:^L, RfrSB^rp^Kl-taigEUfcBE 
RfiiSitSSIl3-3-2»cm:^-r*, eilxliBER^- 

^-e^— ^ LfcBER«):ssffiA<i o-s-easo-c, 
$^^-5BER^^i1 o-7$sis$-a-TL^^Ei,^^^t», ^■<7) 
«ScKraA<^ w -7 3 - 3 - 1 ictss^Hrt^SRjrSftrBT 

[0 0 3 2] RffS^fSJil-tl^^SLfcBERro^^Efltl*, 
BER^-'S' 3-2A^ii^'-l'^3-3-1 ^^Tlt^tSS 
3-3-2l=iljy, §^BER3-4<DafiSi:J±S**l- 
^, BER<0:KffifiSA<SMtBERi:L-CS®$HTt^i. 

B E H(Dm^m.'^^tz^tj:i\m-^itws^mm3 - 3 - 3 

-e^toStot,:h.fcKlff^fi-5. i!lffffi*g3-3-3(=fc 

^,^r^:a)J:a'^E^^lff^^T■53!)^l*, ^tt-r ex ic 
X. (S <fc 5 <p-y— If X A<a& -5 o 

[0033] 1. QoS<D3tS}#:^^**1.'5QoS*SI 
^^^TUV ^*^F*i.y=QoSi:IIS1?#fcOoSi:S]± 

2. jlSP, ^^^*t-CL^-5Q o S^jFlfc^F'Sl.^/<XIC*^ 
U-C, Sffi$^-r-5^a):&SX-gS#i::)l»lL. 

-So 

3. /<xa);U— hSM : S^^?*l'•CL^«)Oo S^SIfcS 

3Si.N/^x(0;u-h$^Mt--5o ilL, c<7);u- hSSi- 
J: y ffi<D/^xcoo o slzg^■r'5ii^|±sts^$Bal•r 
-r-SiS^^A^fc-So 0ijxif, gi4a)£(Diii5i=fct^r, -y- 
-t'xAic*tL.ri*, ^sooosit t<w^t 

;h,-5QoS (PgSS*) $>SS$-t±-CL>»S:t>A<, -y— tf 
XBI-«U-CI*S^O)Qo Sfilir5E5^'S^^§A<fe-5«'> 
-e, -y— t*XAt-9— t'XBikro^u— »-$3SSiLfc*-& 
lilgl4 0)acO|gl®0)J:5l-'5f y, -y— t*XA, -9— fx 
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LT1 0-3BER7b<glt^?Jh.Tl^*ih-rS (liKDQoS 

(iBER;b<i o-6-r% /<;^B;b<ii*;u-H im^ju 
/<;^A. /^;?.B^tl::^*QoSfiJgSLrL^S*<. 

[0 0 3 4] ^tz. fci:>LlSATM (Asynchronous Tra 
nsfer Mode) (Dii^. flj y ST e>;f^rl^^^la*7;^^= 

[003 5] gl3(cMy. BER^-lSi 3-2lZ^y^ 
^-Si Lf::B ERCD^^fiH O-5<;)fl|;!)<Bff^^r0l*SSIl-.tc 
Ji^. C<7>fit(ia:^S3-3-2-e^iiBERfiI1 0-7 
^itS^H. CO^^. BERO^^EM^b^S^BERfii 

lCcfcor^^;h.^QoSfiI*jSS^Fi±Tl^^^:t^co■e. IS 
m^^titzm-^s i^aft>SAr>t>ttTi^4 3^p-5^^A*ei!i 

[0 0 3 6] gl6li. t:X<Dig^<DQo S^^^ 

QoSfiDb^g^^Ftl-Sc [iI6|CfcL^T^^QoS^B(iPg 

sc^mf&r^mx'TT^i^. qo s=E-^x=E^^Lxm^ 

titzQoS(Dm^mt:^i^X'7ri'to lOCD^-O^S^ 
/^X(DBEROfillifiB#r«1<^^^<a"C''*^ ^S^-<><0 

xm^^*ttJ:l^^m\z1^\^^ [00 11] wx^ 

[003 7] g!2. m3iZ7fkLtzm^BBX\t. QoS 
irLTBER^^t^ri^'So mLtj:t^^BBR\im<Dm 

tjii^o milt. BER)^j.^oyo os ^mr^^SiCDm^ 

Ttk^ryovOmX^ gll::fct^T. (a) -eiiUAS (Un 
avai I able Seconds ) ^QoS^LT^lV (b) X\t 



era (Cell Transfer Delay) ^QoS^LTffll^. 
(c)"C:liCDV (Cell Delay Variation) ^QoSt 
LT^IV (d) "eiiCL (Cell Loss ) $Qo L 

[0 0 3 8] mMZTT^-tm^rmxit. y^x^mii^u 
nm<Dj&(Dmm^n^^^y^y<^^Xs €-/^x(z^^ 

^ttSQ o S(7){i. QoSI. QoS2. QoS3. Q 
o S 4(i5:iMC3atelL-Cl^^<D-e. Cttt>CD/^X^^i: 

t'Xgf 1 ^ L. QoS5. QoS6. QoS 
7. QoS8. QoS9s QoSIO. QoSI 1 liS 

tMcifi^eiLTi^sco-e. ztt^cD/^x^-^ii^^jT-y— t* 

Xl|2i:L. ^^Qo SCOfiiA^Qo S 1 
exSfb^-r-So ^ig^fii^. g!9lC:^-r<fc5lC^§P<D 
/^X^*-CD-t^-exaflc^^tf)^Ci:*,-e^«)o 
[0 0 3 9] gll Oli-tf— tfXgfZT^ClQo S^S^fi' 

5ii^a>:^n '^'^^'^fe'^'^- t*xgfwi:(z. qo 

s=E=L9t^ mi^nm^mt^moost<w-fitixi^ 
^ li^^j-SJMiz^ y §xr exgf[^<;)S-/^x<D 

[0 0 4 0] 1. ^*ttA^<0/^X<DQ o S<^>i^?EMA<S^ 
Qo SCD^i*5SSL^i:l^ii^. ^^-9— fxai(c*fU 

2. ^*;K;^^^<7?/^X<DQ o SCDi^ffifii;b<^®^Q o S<75fiSS 
aSLTL^-^)ii^. t*XPlC*tL T^^Q o S 

S^Q o SfiS$jSSL^fl^/^X<D$i[3!)<^^Q o Sfil^3l 
SLr l^'5)/^X<7)aJ: y ^ < «:ofclg-&(C^a-9— tfX 
^lc«L r^^QoSfit^jSSLT^fl^J ^fiJS-r^o 

[0041 ] 

;^lilZQ o S<7)'gS^^T5COT. #i6$ffl^H^Q o SCO© 
mt^-^miztj:^). S*$^tSQoS^5S£L<i:lv^X(c 
*tLr(i;u-h^M^ic<*:y. g^QoS^^S-C^^ 

[g!®cDm*^i:|Si0-B] 

[Hi] :*:^B^<0-^J£5T$B^7F-r:^P'V^^iaT'fe'5o 

[(i!2] ^^\zMtff^itLfzmfS,m^yr^ryo-j<;m 

[113] gl2CDl!l^*»JWIit^OS^CO-0IJ*^-r3^P^V 
[^4] ^2<7>Q o SgSCDSlf^^ LT<D;U— h^S<D 
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xs m * ^ t" ^ :7 m -e ^ o 
[g!8] -t^— exgfcr^<oQo sgs^^-r^fP'v^^H 

So 

[@1 O] ;*:^Bja>ti6cDllSS?^^^^-f :^P*v^@T*fe 

-So 

[gin 1 ] :^nmtmm^*i^^-y hr^—<?<DmfS.m^ 

[gll] 



[:^#<olft^] 

-|_-|^ 1-2. 1-3. 1-4. 2-1. 2 — 2. 2 
-3. 2-4. 3-1 Ax 

-|_2-1. 1-3-1. 1—4 — 1 Q 

o S^ — -51 

1-1-2. 1-2-2. 1-3-2. 1-4-2. 2 
-1-2. 2-2-2. 2-3-2. 2-4-2. 3- 

3 m^nmmm 

1- 1-3. 1-2-3. 1-3-3. 1-4-3 S 
o S 

2- 1-1. 2-2-1. 2-3-1. 2-4-1. 3 
-2 BER^ — -S* 
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